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Abstract
Objective:  to  determine  the  prevalence  of  mouth  breathing  and  to  associate  the  history  of
breastfeeding with  breathing  patterns  in  children.
Methods:  this  was  an  observational  study  with  252  children  of  both  genders,  aged  30  to  48
months, who  participated  in  a  dental  care  program  for  mothers  and  newborns.  As  an  instrument
of  data  collection,  a  semi-structured  questionnaire  was  administered  to  the  children’s  mothers
assessing  the  form  and  duration  of  breastfeeding  and  the  oral  habits  of  non-nutritive  sucking.  To
determine  the  breathing  patterns  that  the  children  had  developed,  medical  history  and  clinical
examination  were  used.  Statistical  analysis  was  conducted  to  examine  the  effects  of  exposure
on  the  primary  outcome  (mouth  breathing),  and  the  prevalence  ratio  was  calculated  with  a  95%
conﬁdence  interval.
Results: of  the  total  sample,  43.1%  of  the  children  were  mouth  breathers,  48.4%  had  been
breastfed exclusively  until  six  months  of  age  or  more,  and  27.4%  had  non-nutritive  sucking
habits.  Statistically  signiﬁcant  associations  were  found  for  bottle-feeding  (p  <  0.001)  and  oral
habits  of  non-nutritive  sucking  (p  =  0.009),  with  an  increased  likelihood  of  children  exhibiting  a
predominantly  oral  breathing  pattern.  A  statistically  signiﬁcant  association  was  also  observed
between  a  longer  duration  of  exclusive  breastfeeding  and  a  nasal  breathing  pattern  presented
by  children.
Conclusion:  an  increased  duration  of  exclusive  breastfeeding  lowers  the  chances  of  children
exhibiting a  predominantly  oral  breathing  pattern.
©  2014  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  
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PALAVRAS-CHAVE
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Respirac¸ão  bucal;
Respirac¸ão;
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succ¸ão
Associac¸ão  entre  amamentac¸ão  e  padrão  de  respirac¸ão  em  crianc¸as:  estudo
transversal
Resumo
Objetivo:  determinar  a  prevalência  da  respirac¸ão  bucal  e  associar  o  histórico  de  amamentac¸ão
com os  padrões  de  respirac¸ão  em  crianc¸as.
Métodos:  este  foi  um  estudo  observacional  com  252  crianc¸as  de  ambos  os  sexos,  com  idades
entre 30-48  meses,  que  participaram  de  um  programa  de  assistência  odontológica  para  mães
e  recém-nascidos.  Como  um  instrumento  de  coleta  de  dados,  foi  entregue  um  questionário
semiestruturado para  as  mães  das  crianc¸as  com  perguntas  sobre  a  forma  e  a  durac¸ão  da
amamentac¸ão  e  os  hábitos  bucais  de  succ¸ão  não  nutritiva.  Para  determinar  os  padrões  de
respirac¸ão  desenvolvidos  nas  crianc¸as,  foram  utilizados  o  histórico  médico  e  o  exame  clínico.
Foi  realizada  uma  análise  estatística  para  determinar  os  efeitos  de  exposic¸ão  no  principal  resul-
tado  (respirac¸ão  bucal),  e  o  índice  de  prevalência  foi  calculado  com  um  intervalo  de  conﬁanc¸a
de 95%.
Resultados:  do  total  da  amostra,  43,1%  das  crianc¸as  apresentaram  respirac¸ão  bucal,  48,4%
foram amamentados  exclusivamente  até  os  seis  meses  de  idade  ou  mais  e  27,4%  apresentaram
hábitos  de  succ¸ão  não  nutritiva.  Foram  encontradas  associac¸ões  estatisticamente  signiﬁcativas
para  uso  de  mamadeira  (p  <  0,001)  e  hábitos  bucais  de  succ¸ão  não  nutritiva  (p  =  0,009),  com  um
aumento  da  probabilidade  de  as  crianc¸as  apresentarem  um  padrão  de  respirac¸ão  predominan-
temente bucal.  Também  foi  observada  uma  associac¸ão  estatisticamente  signiﬁcativa  entre  uma
maior  durac¸ão  do  aleitamento  materno  exclusivo  e  um  padrão  de  respirac¸ão  bucal  apresentado
pelas  crianc¸as.
Conclusão:  uma  maior  durac¸ão  do  aleitamento  materno  exclusivo  diminui  as  chances  de  as
crianc¸as apresentarem  um  padrão  de  respirac¸ão  predominantemente  bucal.
© 2014  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  
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Nutrition  plays  an  important  role  in  the  growth  and  develop-
ment of  children.  Maternal  milk  contains  essential  nutrients
for newborns  in  the  ﬁrst  months  of  life  and  has  important
functions in  socioeconomic  and  psycho-emotional  domains;
exclusive breastfeeding  is  recommended  for  the  ﬁrst  six
months of  life,  and  should  be  continued  up  to  2  years  or
more.1,2
The  mechanics  of  breastfeeding  in  newborn  are  com-
plex, and  require  the  central  nervous  system  to  coordinate
procedures for  sucking,  breathing,  and  swallowing.3,4 Chil-
dren who  are  exclusively  breastfed  (EBF)  during  the  ﬁrst
months of  life  exhibit  a  physiological  suction  pattern  with
more sucking  movements,  and  are  better  coordinated  when
compared to  those  who  are  artiﬁcially  bottle-fed;  this  phe-
nomenon occurs  because  the  orofacial  muscles  are  exercised
less in  formula-fed  infants,  making  those  muscles  more  ﬂac-
cid and  hypotonic.5
The  movements  of  milking  executed  by  infants  when
breastfeeding favor  a  balance  in  the  perioral  muscle  forces,
and are  key  factors  for  the  proper  growth  of  the  bones
and the  orofacial  muscles,  promoting  the  normal  develop-
ment of  the  stomatognathic  system.6,7 When  early  weaning
occurs, the  child  is  unable  to  perform  physiological  move-
ments and  synchronized  suction,  and  generally  presents  a
tendency toward  developing  harmful  habits,  such  as  sucking
a paciﬁer  or  the  ﬁngers,  which  can  interfere  in  the  process
of nasal  breathing.8
Breathing  is  a  vital  function  of  living  organisms;  in
humans, breathing  occurs  physiologically  through  the  nose.9
c
(
ofter  birth,  several  factors  can  interfere  with  the  regular
reathing pattern;  these  factors  can  be  conditional  physi-
al such  as  anatomical  predispositions  or  can  be  present  in
he environment,  in  weather  conditions,  sleeping  position,
rtiﬁcial feeding,  and  oral  habits,  including  nonnutritive
ucking.10
Mouth-breathing  children  are  more  predisposed  to  the
evelopment of  facial  changes,  poor  dental  positioning,
mproper posture,  and  speech  disorders.11 These  condi-
ions can  further  develop  and  trigger  cardiorespiratory,
ndocrine, learning,  sleep,  and  mood  disorders  that  signif-
cantly and  negatively  affect  overall  health  and  quality  of
ife.5,12--14 Studies  have  demonstrated  that  nose  breathers
ave longer  breastfeeding  sessions,  since  the  child  keeps
is/her lips  sealed  and  lead  up  the  tongue  in  a  proper  pos-
ure and  as  consequence  establishes  a  correct  pattern  of
reathing.15,16 Studies  that  accurately  examine  this  relation-
hip are  lacking.
The present  study  aimed  to  determine  the  prevalence  of
outh-breathing in  children,  associated  with  the  duration
nd type  of  breastfeeding.
ethods
his  was  an  observational,  cross-sectional,  descriptive  ana-
ytical study  composed  of  children  aged  30  to  48  months
ho participated  in  a  maternal-infant  dental  care  program
alled Preventive  Program  for  Pregnant  Women  and  Babies
PPGB). PPGB  is  an  extension  project  of  the  dentistry  course
f the  Universidade  do  Piauí  in  the  Iniciativa  Hospital  Amigo
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a  Crianc¸a (IHAC),  in  Maternidade  Evangelina  Rosa,  Teresina,
iauí, Brazil.
From the  total  of  medical  records  of  3,374  children
ssisted by  the  PPGB,  625  records  initially  ﬁlled  the  research
riteria; from  this  data,  the  sample  size  was  calculated.  The
nclusion criteria  were  as  follows:  complete  primary  denti-
ion, normal  birth  weight,  born  at  term,  and  good  health.
hildren were  excluded  if  they  had  tooth  loss;  had  diseases
uch as  dentofacial  conditions;  had  large  carious  lesions  that
ompromised occlusion;  were  syndromic;  had  neurological
isorders or  cleft  lips  or  palates;  or  remained  in  the  neonatal
ntensive care  unit.
The present  article  is  excerpted  from  a  larger  study
bout the  implications  of  weaning  on  the  oral  motor  system,
ith other  variables.  To  calculate  the  sample  size  with  the
esired precision  regarding  the  prevalence  and  to  allow  a
onﬁdence interval  of  95%,  a  prevalence  of  50%  and  an  error
f 4%  were  considered.  The  calculations  were  prepared  using
pi-Info  version  6.04b  (CDC  -  Atlanta,  Georgia,  USA)  in  the
tatCalc module,  which  uses  the  formula:  s  =  [p  (1-p)]  *  z2
 d2,  where  p  is  the  prevalence  in  the  population,  z  is  the
ercentile of  the  standard  normal  distribution,  and  d  is  the
aximum amplitude  of  the  absolute  value  of  the  difference
etween the  estimate  and  the  population  value,  adjusted
y a  correction  factor  for  ﬁnite  populations.  The  result  indi-
ated  that  a  sample  of  252  children  was  required  for  the
esearch.
Correspondence was  sent  to  the  parents  of  the  identiﬁed
hildren, inviting  them  to  bring  their  children  for  a  health
valuation, where  they  were  informed  of  the  study  objec-
ives. A  semi-structured  questionnaire  was  administered  to
he mothers  of  children,  with  open  questions  related  to  daily
eeding habits  and  the  use  of  bottle,  and  closed  questions  to
haracterize the  following  aspects  of  the  population:  gen-
er, age,  type  and  duration  of  breastfeeding,  and  presence
f nutritive  and  non-nutritive  oral  sucking  habits  in  the  chil-
ren. The  data  collection  was  conducted  in  the  period  from
pril of  2010  to  June  of  2011,  by  the  researcher,  previ-
usly trained  and  calibrated,  aided  by  interns  of  the  PPGB,
ho are  students  of  dentistry  of  UFPI,  insofar  as  children
eturned to  the  project.
The  deﬁnitions  of  breastfeeding  recommended  by  the
orld Health  Organization  (WHO)  were  used  for  the  study.17
or  this  work,  three  of  them  were  chosen:  exclusive
reastfeeding, breastfeeding,  and  bottle-feeding.  Exclusive
reastfeeding was  deﬁned  as  feeding  in  which  the  child
eceives breast  milk  directly  from  the  breast  or  expressed
ilk, with  no  other  liquid  or  solid  food,  except  for  vita-
in drops.  Breastfeeding  was  deﬁned  as  a  form  of  feeding
here the  child  is  fed  human  milk  (directly  from  the  breast
r expressed)  regardless  of  other  foods;  in  bottle-feeding,
he child  ingests  any  kind  of  liquid  or  semisolid  food  from  a
ottle.
In the  absence  of  a  single  clinical  protocol  for  the  diag-
osis of  mouth  breathing,  two  methods  were  used.  The  ﬁrst
as a  written  history,  as  established  by  Abreu  et  al.,13 which
dvocates the  following  clinical  manifestations  as  major
igns: snoring,  mouth  open  while  sleeping,  drool  on  the  pil-
ow, stuffy  nose  every  day.  The  following  are  considered  as
inor signs:  itchy  nose;  occasional  congested  nose;  difﬁculty
reathing at  night  or  restless  sleep;  irritability  or  drowsi-
ess during  the  day;  difﬁculty  or  delayed  food  swallowing;
s
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pisodes  of  throat  infection,  ear  infection  or  sinusitis;  and
ifﬁculty in  school  or  grade  repetition.  The  occurrence  of
wo major  signs  or  two  minor  signs  in  the  patient’s  history
s compatible  with  mouth  breathing.
The  second  method  used  was  established  by  observation
nd palpation  of  the  mentalis  muscle.  The  relationship  of  the
pper and  lower  lips  to  the  resting  position  of  the  tongue  was
valuated, and  breath  analysis  of  the  child  was  performed
hile he/she  was  in  a  more  relaxed  position,  according  to
he method  established  by  Moyers.18 The  test  was  indicative
f mouth  breathing  if  the  child  showed  a  lack  of  lip  seal.
With  these  two  diagnostic  methods,  the  child’s  breath-
ng pattern  type  was  determined;  children  who  presented
haracteristics compatible  with  mouth  breathing  in  both
ethods were  considered  as  mouth  breathers.
A  pre-test  questionnaire  was  administered  to  20  moth-
rs who  did  not  participate  in  the  study,  in  an  attempt  to
ake the  necessary  adjustments  for  a better  understand-
ng of  the  addressed  factors.  The  legal  guardians  signed  the
onsent form,  according  to  the  recommendations  of  Resolu-
ion 196/96  of  the  Ministry  of  Health  and  the  Declaration  of
elsinki. The  study  was  approved  by  the  Ethics  in  Research
ommittee of  UFPI  (Opinion  No.  CAAE  0039.0.045.000-10).
The  data  were  processed  and  analyzed  using  Stata,  ver-
ion 11.0  (Stata  Corporation  - College  Station,  TX,  USA).  To
ssess the  association  between  variables,  the  chi-squared
est was  used.  The  multivariate  analysis  included  variables
ith p  <  0.20  in  the  bivariate  analysis,  using  Poisson  regres-
ion in  order  to  verify  the  independent  variables  associated
ith the  presence  of  oral  breathing,  controlled  for  pos-
ible confusion  factors  (adjusted  prevalence  ratios  [PR]).
he results  were  presented  as  PRs,  and  the  95%  conﬁ-
ence interval  and  associations  were  veriﬁed  by  the  Wald’s
est. The  results  with  p  < 0.05  were  considered  statistically
igniﬁcant.
esults
he  study  population  was  composed  of  139  male  children
55.2%) and  113  female  children  (44.8%),  aged  30  to  48
onths, with  a  mean  age  of  39.3  (±  4.7)  months  and  a  mean
irth weight  of  3,860.1  (±  619.7)  grams;  114  (45.2%)  of  the
hildren were  from  families  earning  2  to  3  Brazilian  mini-
um wages.  In  relation  to  breastfeeding,  122  (48.4%)  of  the
hildren were  exclusively  breastfed  until  6  months  of  age  or
ore, and  199  (79.0%)  were  breastfed  until  24  months.  The
reathing pattern  presented  by  the  children,  considering  the
ign test  and  the  type  of  labial  occlusion,  were  predomi-
antly oral  in  109  (43.1%)  children  and  predominantly  nasal
n 143  (56.9%)  children.
According  to  the  history  reported  by  the  mothers,  the
ollowing signs  were  the  most  frequent:  sleeping  with  open
ouths, 119  (47.2%)  of  cases;  drooling  on  the  pillow,  100
39.7%) of  cases;  and  snoring,  95  (37.7%)  of  cases.  The  most
revalent minor  signs  were  delay  of  swallowing  food  in  78
30.9%) of  cases;  difﬁculty  breathing  or  nocturnal  restless
leep in  74  (29.3%)  of  cases;  and  episodes  of  throat  infec-
ion, otitis,  or  sinusitis  in  62  (24.6%)  of  cases.  The  clinical
xamination demonstrated  that  125  (49.6%)  of  the  children
acked labial  seal.
Breastfeeding  and  respiratory  pattern  
Table  1  Prevalence  of  a  predominantly  mouth  breathing
pattern according  to  sex  and  age  (n  =  109).
N  %  pa
Gender  0.631
Male 47  43.1
Female  62  56.9
Age  (months)  0.910
30-36 34  31.2
37-42  55  50.5
43-48  20  18.3
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breathing is  clinically  performed  through  detailed  anam-a Chi-squared test.
Table  1  presents  the  oral  respiratory  patterns  (RP)  by  gen-
der and  age  group.  No  association  with  respiratory  pattern
was observed  for  gender  (p  =  0.631)  or  age  (p  =  0.910).
Tables  2  and  3  show  that  there  was  a  statistically
signiﬁcant  association  between  exclusive  breastfeeding
(p =  0.007),  breastfeeding  (p  =  0.010),  bottle  feeding  (p  <
0.001), and  non-nutritive  sucking  habits  (p  =  0.009)  with  the
children’s type  of  respiratory  pattern.
Table  4  presents  the  multivariate  model  using  Pois-
son regression  with  robust  variance  for  the  independent
n
s
p
Table  2  Association  between  respiratory  patterns  and  breastfeed
Breastfeeding  types  (months)  Respiratory  pa
Oral  
n  %  n  
Exclusive  breastfeeding
<  1 11  32.4 23
2-3 26  66.7 13
4-5 38  66.7  19
≥ 6  68  55.7  54
Breastfeeding 
1-6  16  37.2  27
7-12 55  55.0  45
13-24 39  69.6  17
> 24  33  62.3  20
a Chi-squared test.
Table  3  Associations  of  respiratory  patterns  with  bottle  feeding  
Brea
Oral  
n  %  
Bottle  fed  
No  33  28.9  
Yes 76  55.1  
Non-nutritive oral  habits,  including  sucking  
No  70  38.3  
Yes 39  56.5  
a Chi-squared test.399
actors  associated  with  the  predominant  respiratory
attern, demonstrating  that  the  use  of  bottle  feed-
ng (p  =  0.001),  presence  of  non-nutritive  sucking  habits
p =  0.048),  and  exclusive  breastfeeding  for  2  to  3  months
p =  0.045)  and  from  4  to  5  months  (p  =  0.043)  were  the  only
tatistically signiﬁcant  independent  factors  in  the  model.
iscussion
he  ﬁndings  of  this  study  provide  important  information
bout the  relationship  between  breastfeeding  and  the
reathing pattern  of  children.  Studies  examining  this  rela-
ionship and  the  prevalence  of  oral  breathing  during  infancy
re scare  in  the  literature.  Some  researches  have  been
onducted with  school-aged  children,  but  recall  biases  are
lmost always  present;  other  studies  have  been  conducted
sing convenience  samples.7,12,19 Such  samples  may  have
een used  primarily  due  to  the  technical  difﬁculties  asso-
iated with  operational  or  commonly  used  methods  for  the
iagnosis of  mouth  breathing,  which  are  complex  examina-
ions conducted  in  tertiary  care.7,16,20 The  diagnosis  of  oralesis, since  mothers  typically  do  not  report  signs  such  as
noring, sleeping  with  the  mouth  open,  and  drooling  on  the
illow during  routine  visits.21
ing  type  (n  =  252).
tterns  Total  pa
Nasal
%  n  %
0.007
 67.6  34  100
 33.3  39  100
 33.3  57  100
 44.3  122  100
0.010
 62.8  43  100
 45.0  100  100
 30.4  56  100
 37.7  53  100
and  the  presence  of  non-nutritive  oral  habits  (n  =  252).
thing  pattern  Total  pa
Nasal
N  %  n  %
<  0.001
81  71.1  114  100
62  44.9  138  100
0.009
113  61.7  183  100
30  43.5  69  100
400  Lopes  TS  et  al.
Table  4  Crude  and  adjusted  prevalence  ratio  for  the  factors  associated  to  the  raw  respiratory  pattern  (n  =  252).
PRraw (95%  CI)  pa PRadjusted (95%  CI)  pb
Use  of  bottle  <  0.001  <  0.001
No  1  1
Yes 1.58  (1.27-1.97) 1.82  (1.31-2.53)
Non-nutritive  sucking  habits 0.009 0.042
No  1  1
Yes 1.42  (1.06-1.90) 1.31  (1.01-1.72)
Exclusive  breastfeeding  0.007
<  1  1.87  (1.14-3.06)  1.10  (0.80-1.52)  0.520
2-3  0.82  (0.64-1.06)  0.61  (0.38-0.98)  0.043
4-5  0.81  (0.64-1.01)  0.66  (0.45-0.95)  0.027
≥  6  1  1
Breastfeeding  0.010
1-6  1.63  (1.09-2.44) 1.28  (0.79-2.09) 0.305
7-12 1.07  (0.84-1.31)  1.05  (0.71-1.57)  0.794
13-24  0.76  (0.61-0.95)  0.75  (0.45-1.26)  0.278
>  24  1
PRraw, unadjusted variables at the bivariate analysis; PRadjusted, adjustment for other variables; 95% CI, 95% conﬁdence interval.
a Chi-squared test.
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In  this  study,  the  interview  protocol  proposed  by  Abreu
t al.13 was  used  in  combination  with  the  technique
roposed by  Moyers;18 these  tests  can  be  performed  by
rofessionals in  various  areas  of  primary  health  care.  Follow-
ng the  early  diagnosis  of  mouth  breathing,  it  is  important
o refer  the  patient  for  interventional  treatment,  because
outh breathing  has  been  associated  with  numerous  adverse
ffects.13,15,20--22 Just  under  half  of  the  children  examined
howed a  predominantly  oral  breathing  pattern,  which  is
 high  prevalence,  but  lower  than  that  observed  by  other
uthors, including  Abreu  et  al.,13 Felcal  et  al.,19 and  Limeira
t al.15 These  studies  were  conducted  with  school-age  chil-
ren, whereas  in  the  present  study,  the  majority  of  the
ubjects were  3  years  of  age.
In  the  present  work,  statistically  signiﬁcant  relationships
ere observed  for  the  durations  of  exclusive  breastfeeding
nd total  breastfeeding  with  breathing  patterns  (Table  3).
asal breathers  exhibited  a  normal  breathing  pattern  and
ere breastfed  for  a  longer  period  than  mouth  breathing
hildren, which  was  also  observed  in  other  studies.6,8,15,16
hildren  who  were  exclusively  breastfed  for  over  one  month
ad a  decreasing  prevalence  of  developing  a  predominantly
ral breathing  pattern,  and  the  possibility  increased  as  the
uration of  exclusive  breastfeeding  increased.  After  the
ultivariate analysis,  no  association  between  breastfeeding
nd oral  breathing  was  observed.
There  appears  to  be  a  consensus  in  the  literature
egarding the  time  required  for  the  establishment  of
reastfeeding and  nasal  breathing  patterns.  According  to
antos-Neto,9 breastfeeding  from  the  ﬁfth  month  of  life  is  a
reventive factor  against  loss  of  lip  closure,  but  this  protec-
ion is  only  established  in  babies  older  than  twelve  months.
owever, the  author  did  not  specify  whether  the  breast-
eeding was  exclusive  or  complete.  Limeira  et  al.15 showed
hat protection  occurred  in  children  who  were  breastfed
m
b
m
txclusively  for  the  ﬁrst  six  months  of  life  and  that  the  like-
ihood of  developing  a  nasal  breathing  pattern  increased
s the  breastfeeding  duration  increased,  which  was  also
bserved in  the  present  study.
Breastfeeding  aids  nasal  breathing  due  to  the  physi-
logy of  this  type  of  feeding,  as  it  prevents  air  from
ntering through  the  mouth  during  feeding,  forcing  air  to
ass through  the  nose  and  stimulating  all  of  the  orofacial
uscles.9,16 Moreover,  the  nutritional  and  immunological
rotection provided  by  human  milk  prevents  or  reduces  the
isk of  respiratory  infection,22 which  can  result  in  mouth
reathing due  to  nasal  obstruction.23
The  WHO1 recommends  exclusive  breastfeeding  until  six
onths of  age  and  complementary  breastfeeding  up  to  the
ge of  2  years  or  older.  Children  who  are  breastfed  for  a
horter period  have  been  shown  to  present  a  higher  risk  for
espiratory tract  infections  such  as  pneumonia,  sinusitis,  and
titis. The  American  Academy  of  Pediatrics24 reafﬁrmed  the
HO recommendations  for  exclusive  breastfeeding  for  the
rst six  months  of  life  and  continued  breastfeeding  with  the
ntroduction of  complementary  foods  for  infants  at  least  12
onths of  age  or  older,  as  desired  by  the  mother  and  child.
In  the  present  study,  bottle  feeding  was  a  statistically
igniﬁcant risk  factor  for  respiratory  patterns  because  more
han half  of  the  children  with  a  predominantly  oral  breath-
ng pattern  used  a bottle,  even  considering  that  all  of
he children  were  breastfed  initially  for  different  periods.
reastfeeding by  bottle  negatively  interferes  with  orofacial
evelopment and  leads  to  loss  of  the  labial  seal;  moreover,  it
avors an  improper  position  of  the  tongue  and  changes  the
hape of  the  jaw.6,9 When  a  child  is  bottle-fed,  the  facial
uscles are  exercised  in  a  different  manner  than  during
reastfeeding, and  the  child’s  tongue  must  function  as  a
ilk dispenser,  making  it  hypotonic  and  unable  to  stay  in
he correct  position  at  rest.  Studies  on  the  sucking  pattern
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of  babies  have  observed  other  changes  in  the  mechanics  of
sucking in  bottle-fed  children,  such  as  changes  in  suction
and a  decrease  in  arrhythmic  sucking  movements.3,4
The  absence  of  contact  between  the  lips  is  undoubtedly
a characteristic  sign  of  mouth  breathers.  In  this  study,  an
analysis of  the  clinical  manifestations  in  children  classiﬁed
as mouth  breathers  showed  that  sleeping  with  the  mouth
open was  the  most  common  sign,  and  was  present  in  approx-
imately half  of  the  sample.  The  next  most  common  signs
were drooling  on  the  pillow  and  snoring.  The  majority  of
children who  had  exclusively  breastfed  until  six  months  of
age showed  a  better  seal  of  the  lips,  which  was  also  observed
in previous  studies.6,15
The  oral  habit  of  non-nutritive  sucking  (paciﬁer  or  ﬁn-
ger) has  been  shown  to  have  direct  and  indirect  harmful
effects on  some  aspects  of  the  child’s  health.  When  a  baby
frequently uses  a  paciﬁer,  he/she  will  become  a  habitual
mouth breather  because  of  a  compensatory  facial  and  lin-
gual muscle  postural  hypotonic4,5,9 which  further  interferes
with normal  breastfeeding  mechanics.25--27 In  the  present
study, it  was  evident  that  non-nutritive  sucking  habits  were
related to  the  respiratory  pattern  of  infants,  and  those  with
these habits  were  more  likely  to  develop  an  oral  breathing
pattern (p  =  0.009).
Currently,  the  majority  of  mothers  believe  in  the  beneﬁts
of breastfeeding,  which  has  been  conﬁrmed  by  the  observed
increases in  breastfeeding  rates.28,29 However,  bottles  and
paciﬁers are  still  introduced  often,  even  in  children  who
are exclusively  breastfed;  this  practice  appears  to  increase
the risk  of  early  weaning,26 demonstrating  that  the  use  of
the bottle  is  still  an  ingrained  habit  in  Brazil  and  other
countries.30
There  is  a  high  prevalence  of  a  predominantly  oral
breathing pattern  among  children,  and  a  signiﬁcant  associa-
tion exists  between  exclusive  breastfeeding  and  respiratory
pattern. An  increased  duration  of  breastfeeding  increases
the likelihood  of  developing  a  normal  breathing  pattern.
Motivational strategies  and  programs  to  increase  the  aware-
ness of  mothers  should  be  implemented  to  make  them  more
capable and  to  improve  the  safety  of  breastfeeding.
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